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Fig. S1. Comparison between PBE-ulg calculated (green ﬁlled symbols) and experimental (1, 2) (black open symbols) equation of states for molecular phases of
N2O. Error bars are shown for all experimental data, and the agreement is excellent for high pressures (> 2 GPa), with the largest deviation of 1.8% for volume
(0.6% for length dimension), which is most likely the limitation of parent PBE functional (3). However, at low pressure of 1 atm (0.001 GPa), PBE-ulg gives
overestimation of 6.6% for volume (2.2% for length dimension), which may be again originated from PBE’s description of molecular bonding: for N2O molecule,
PBE gives N-N and N-O bond lengths of 1.143 Å and 1.198 Å, overestimated by 1.3% and 1.2% with respect to experimental data of 1.128 Å and 1.184 Å. This
error gets ampliﬁed through dipole in evaluating volume of the molecular crystal. At high pressure, molecular crystals resemble more as extended solids, for
which PBE is better from theoretical construction. Indeed, as shown in this ﬁgure, PBE-ulg calculated volume agrees better and better when pressure is increased.
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Fig. S2. Illustration of the orthorhombic crystal structure of ionic NO+NO3
− with space group Pna21. The structure was derived from aragonite, with lower
energy than the monoclinic phase reported, and cell coordinates are reported in Table S1.
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Fig. S3. The effect of temperature (particularly entropy) and quantum effects (particularly zero point energy, ZPE) on the transition pressure (TP). A shows
relative enthalpy (without ZPE) curves, which predict TP = 58.5 GPa; B shows relative Gibbs free energy (at 0 K; i.e., no entropy contribution, but ZPE is included)
curves, rendering TP = 61 GPa; C shows relative Gibbs free energy (at 300 K) curves, increasing TP to 62 GPa; D shows relative Gibbs free energy (at 500 K)
curves, further boosting TP to 64 GPa. Since including both ZPE and entropy at 300 K increases TP by only 3.5 GPa, we consider that high temperature is not
essential for these systems.
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Fig. S4. Total and partial density of electronic states (DOS) calculated with the B3PW91 ﬂavor of DFT for planar cis-polymer (A) and planar trans-polymer (B) at
80 GPa. The different colors indicate atoms on which the total DOS is projected. The valence band maximum (highest occupied molecular orbital) is set as the
energy zero for this ground state structure.
Table S1. Fractional cell coordinates for ionic NO+NO3
− with
orthorhombic space group Pna21 at 0 GPa
Atom x/a y/b z/c
N1 0.813720 0.518406 0.712900
N2 0.813720 0.981594 0.212900
N3 0.239097 0.765869 0.051196
N4 0.239097 0.734131 0.551196
N5 0.739097 0.234131 0.948804
N6 0.739097 0.265869 0.448804
N7 0.313720 0.481594 0.287100
N8 0.313720 0.018406 0.787100
O1 0.184014 0.578418 0.537912
O2 0.184014 0.921582 0.037912
O3 0.747319 0.852605 0.233251
O4 0.747319 0.647395 0.733251
O5 0.247319 0.147395 0.766749
O6 0.247319 0.352605 0.266749
O7 0.684014 0.421582 0.462088
O8 0.684014 0.078418 0.962088
O9 0.608757 0.171732 0.362572
O10 0.608757 0.328268 0.862572
O11 0.407094 0.784885 0.484298
O12 0.407094 0.715115 0.984298
O13 0.907094 0.215115 0.515702
O14 0.907094 0.284885 0.015702
O15 0.108757 0.828268 0.637428
O16 0.108757 0.671732 0.137428
The lattice parameters are a = 6.3603 Å, b = 8.0200 Å, and c = 6.9563 Å.
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